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The Actinocerid Cephalopods fauna from the Ordovician Unit of Wunbye 


Formation in the Southern Shan State 


Ye Yint Aung!, Chit Sein? and Than Than Sint? 


Abstract 


The actinocerid cephalopod fossils are preserved in shallow marine limestone from the 

Ordovician unit of Wunbye Formation (Pindaya Group). The cephalopod fauna on the basis 

of approximately three specimens are collected from the Wunbye Formation of limestone 

unit, near the Wagyimyaung village, Mibayataung area, Kalaw Township, Southern Shan 

State. The fauna includes; Actinoceras sp., Ordosoceras sp., Armenoceras myanmarense sp. 

The limestones are finely crystalline, grey to bluish grey, sometimes oolitic, and with pink, 

buff or yellow colour silty materials in burrows, pellets or laminations. Generally, this unit is 

well exposed at the central and eastern part of the study area. The presence of these 

cephalopods in a benthonic fauna belonging to the Neseuretus community is regarded as 

anomalous. These species name honors Dr. Myint Lwin Thein, in recognition of his works on 

the taxonomy of the Ordovician cephalopods and the stratigraphy of the Lower Paleozoic in 

Myanmar. 
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Introduction 

Ordovician cephalopods are presently reported only from tropical, carbonate platform 
successions that occur on a number of paleocontinents. Wunbye Formation is common and 
well preserved in the central and eastern part of the Mibayataung area. Many previous 
workers (Brown and Sondhi, 1933; Reed, 1936; Myint Lwin Thein, 1973; Garson et al., 
1974; Kyawt Min Htay, 1980; Tin Htay Mu, 1981; Bender, 1983; Kyi Soe, 1983; Wolfart, et 
al., (1984);; Ohn Myint, 1980, Chit Sein, 1998; Kaung Sithu, 2014 studied the stratigraphy 
and paleontology. A few workers have geologically studied in Mibayataung area before; even 
the paleontological records are still very limited and poor. Additional information on the 
fauna is particularly important. Therefore, the present study aims to identify systematic 


paleontology of actinocerid cephalopod in the Wunbye Formation of the Mibayataung area. 
Location 


The present study area is located about 14.4 km (9 miles) south-southwest of Heho, 
Kalaw Township, and southern Shan State (Figure 1). It is also situated at the south-southeast 


part of the Inle Lake and it is demarcated between vertical grids 90 to 100 and horizontal grids 


'MRes Student, Department of Geology, University of Yangon 
Professor, Dr., Department of Geology, West Yangon University 
3Professor and Head, Department of Geology, West Yangon University 


230 


30 to 40 on one-inch topographic map sheet number 93D/14. It extends 8 km (20° 32' 30" N 
to 20° 37' 30" N) along the N-S and 8 km (96° 45' 00" E to 96° 50' 00" E) along the E-W with 


64 square kilometers of total coverage. 
Material and Method 


The specimens were collected from the Wunbye Formation near the Wagyimyaung 
village, Kalaw Township, Southern Shan State, was stored in the Department of Geology, 
Hinthada University. The measurements of the specimens are as shown in Table | & 2. The 
general traverses have been made to understand the different lithologic units, geometry, and 


fossiliferous rock units from the area, depending on the use of one-inch topographic map. 


The stratigraphic columnar sections were made by using Jacob's Staff method to 
demarcate the precise lithologic boundaries to get the fossil distribution that will enable to 


describe the reconstruction of the exact succession of Paleozoic rocks from the study area. 
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Figure (1) Location map of the study area 
Regional Geologic Setting 


The study areas are located in the southern part of the Pindaya and Bawsaing ranges. 
Generally, Early Paleozoic strata are mainly covered with the marine invertebrate fauna in 
the Pindaya Range (Figure 2). The rocks are cropped out on both the north and south flanks 
of the Mibayataung. The Early Paleozoic and Mesozoic rock units are well exposed in 
Pindaya and Bawsaing range. It is composed of rock units ranging from Precambrian to 
Permo-carboniferous in age. The Early Paleozoic rock units are Chaung Magyi Group 


(Precambrian), Molohein Group (Cambrian), Pindaya Group (Ordovician), and Mibayataung 
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Group (Silurian). Paleozoic to Mesozoic unit is Plateau Limestone Group (Upper Permian to 
Middle Triassic). 


The Ordovician rocks in the southern Shan State, are represented by Pindaya Group, 
which developed in the Pindaya and Bawsaing range. The name Pindaya Group was first 


introduced by Myint Lwin Thein (1972) and he divided into four, subdivisions. 


3a. Tanshauk Member 
3. Non-on Formation 
2. Wunbye Formation 


1. Lokepyin Formation 


Lokepyin Formation consists of medium to thick bedded, grey to buff, soft to 
indurated micaceous siltstone with minor occurrence of yellow to greenish marls and hard 
calcareous siltstone. These are interbedded with yellow siltstones at the lower part. Burrow 
limestone of Wunbye Formation are the distinct contact with the upper part of the Lokepyin 
Formation. The lower boundary of the formation is drawn at the transitional zone of yellow 


siltstones of the Lokepyin Formation. Locally orthid brachiopods are abundant species in this 


formation. we a 


Explanation 


Alluvium (Quaternary) 


Irrawaddy Group, and equivalents 
(Upper Miocene - Pliocene) 


Kalaw Red Beds, and equivalents 
(Cretaceous) 


Namyau Series, Loi - an Series, 
and equivalents (Jurassic) 


Undifferentiated sediments of Eastern 
Myanmar (Paleozoic - Mesozoic) 


Plateau Limestone Group (Upper 
Permian - Middle Triassic 


Taunggyo Series, Lebyin Group, 
and equivalents (Carboniferous) 


Mibayataung Group (Southern Shan State), 
Panghsa - pye Formation and Namhsin 
Formation (Northern Shan State) 

Pindaya Group (Southern Shan State), 
Naungkangyi Formation (Northen Shan State), 
and equivalents (Ordovician) 

Molohein Group (Southern Shan State), 
Pangyun Formation (Northern Shan State), 
and equivalents (Upper Cambrian) 

mainly schists and gneisses, ? 

equivalent to Mogok Series 

(Paleozoic and partly Jurassic) 


Chaung Magyi Group (Upper Precambrian - 
Lower Cambrian) 


° Town 
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Granite and other Non - basic Intrusives 
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Figure (2) Regional geological map of the study area (cited from Geological map of 


Myanmar, MGS, 2014) 


Thick bedded Ordovician limestone, dolomitic limestone and dolostone of Wunbye 


Formation are mostly distributed in the Pindaya range with subordinate occurrences of 
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siltstone and silty limestone. These are typically exposed at the southern western part of the 
range. Limestones are finely crystalline, grey to bluish grey and complex networks of burrow 
are dominated at these limestone. This formation consists of thick succession of thickly 
bedded limestone, siltstone and dolomite. The siltstones are thin, medium-thick bedded, 
yellow to light grey and soft to indurate with thin banding of light greenish siliceous 
marlstone. Thick bedded to massive dolomite sub-units are highly jointed with criss-cross 
pattern. The burrowing structures of this limestone are clearly distinguished from the upper 
part of Lokepyin Formation and the lower part of Nan-on Formation. This formation is 
thickest and mostly wide-spread among the Formation of Pindaya Group. They are typically 


exposed in the south western part of Pindaya range. 


Systematic Paleontology 


Phylum - MOLLUSCA Bronn, 1885 
Class - CEPHALOPODA Cuvier, 1979 
Subclass - NAUTILOIDEA Azassiz, 1847 
Order - ORTHOCERIDA Kuhn, 1940 


Superfamily - ORTHOCERATACEAE M' Coy, 1844 
Family - ACTINOCERATIDAE Teichert, 1964 
Genus - Actinoceras Foerste, 1932 
Genotype  - Orthoceras michelini Barrande, 1866 
Actinoceras sp. 
Plate (1), Figure 4 
Moore, 1952. Invertebrate Fossils 

Cephalopods, figures 9 - 15 

Material =: The almost complete specimen (MB - 3) is collected from light grey to bluish 
grey colour, burrow limestone of Wunbye Formation, near the south-south 
east of Wagyimyaung Village, southeastern part of Mibayataung Hill. 

Locality : Actinoceras sp. occurs at the south-south east of Wagyimyaung Village, 
southeast of Mibayataung monastery, Mibayataung area, Kalaw Township; 
Early Ordovician to Silurian age. 

Diagnosis : Long straight shell, nearly cylindrical with siphuncle; short chamber and 
contains cameral deposit that is well developed in radial blocks, large 
protoconch. Septa are closed spaced with most transverse sutures. Siphuncle 
towards ventral side but not on the ventral margin, with considerably inflated 


connecting rings. 
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Description : The specimen is generally large with straight shells reaching in length about 75 
mm and usually with a circular to subcircular cross-section. Chambers are 
short and contain cameral deposits which are more concentrated apically and 
ventrally. Speta are closed spaced with transverse sutures. Long spetal neck 
observed with wide cyrtochoanitic to recumbent brims. Connecting rings are 
very thin. The siphuncle is ventral of the center although away from ventral 


margin and composed of segments that are expanded into chambers. 


Table (1) Measurements in (mm) of height and width of the chambers of Actinoceras sp. 


W 40.6 


5.0 


W - Width of chamber 
H - Height of chamber 


W/H - Width : height of chamber 
Discussion: The internal features of the fossil resemble to Actinoceras. It is one of the seven 


known genera in the Family Actinoceratidae (Teichert 1964). Kochoceras, 
named by Troedsson, 1926, is closely related to Actinoceras although differing 


in internal features. 


Age : Early Ordovician to Silurian Siphuncle 
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Figure (3) Actinoceras sp. from occurs at the south-south east of Wagyimyaung Village, 


southeast of Mibayataung monastery, Mibayataung area, Kalaw Township. 


Order - ACTINOCERIDA Teichert, 1933 
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Family - POLYDESMIIDAE Kobayashi, 1940 
Genus - Ordosoceras Chang, 1959 
Genotype  - Ordosoceras sphaeriforme Chang, 1959 


Ordosoceras theini sp. 
Plate (II), Figure 3 
Ordosoceras Chang, 1959 
Paleontological Research, vol. 18, no. 2, pp. 94 - 103, 2014 
Plate 3, Figures 2 


Material _: The specimen (MB - 2) is collected from the grey colour limestone of Wunbye 
Formation along the Wagyimyaung Village to Taungni Village footpath. 

Locality : Ordosoceras theini sp. occurs at southeastern part of Wagyimyaung Village, 
Mibayataung area, Kalaw Township; Early to Late Ordovician age. 

Diagnosis: Species of Ordosoceras with relatively large siphuncle and weakly recumbent 
brims; ratios of siphuncular segments (maximum diameter/length) large, 
central canal subdorsal; dorsal radial canals braching off with steep 
obliqueness for central canal; distal ends of radial canals indicating weak 
adoral curvature; perispatium wide with crescentic profile in longitudinal 
section. 

Description : A single incomplete conch in available for study. It is an orthoconic 
phragmocone 90 mm in length, 10 mm wide their proximal parts not 
preserved; dorsal radial with steep obliqueness, then turning outwards; distal 
ends of ventral and dorsal radial canals indicating weak a dorsal curvature and 
anastomose with perispatium near tips of brims; perispatium wide, having 
cresentic profile in longitudinal section, but almost occluded by perispatial 


deposits. 


Figure (3) Ordosoceras theini sp. from near the Wagyimyaung village, Mibayataung area, 


Kalaw Township, Southern Shan State. 


Discussion 


Age 
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: The presence of a ringlike projection in the midlength of each siphuncular 


segment of the Myanmar species is unique for actinocerids. Large form ratios 
of the siphuncular segments (maximum diameter/length) and the steeply 
oblique radial canals for the central canal of Ordosoceras theini warrant its 
familial and generic placements. Ordosoceras theini is most similar to O. 
jeholense Kobayashi 1977) from the Nanpiao area, Liaoning in its general 
siphuncular segment shape and subdorsal position of the central canal, but the 
oblique horn like sturcture in the endosiphuncular deposits of endosiphuncular 
deposits of O. jeholense is not developed in the present new species. 
Ordosoceras quasilineatum (Chang 1959) from the Ordosoceras, Inner 
Mongolia, is somewhat similar to O. theini, but it clearly differs in its 


subcentrally positioned central canal. 


: Early to Late Ordovician 


Family - ARMENOCERATIDAE Troedsson, 1926 
Genus - Armenoceras Foerste, 1924 


Genotype = - Actinoceras hearsti Parks in Tyrrell, 1913 


Armenoceras myanmarense sp. 


Plate (II), Figure 3 
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Figure (4) Armenoceras myanmarense sp. from the western part of Wagyimyaung Village, 


Material 


Locality 


Diagnosis 


Mibayataung area, Kalaw Township. 


: The specimen (MB - 73) is collected from the grey colour limestone of 


Wunbye Formation along the Mibayataung monastery to Wagyimyaung 


footpath. 


: Armenoceras myanmarense occurs at the western part of Wagyimyaung 


Village, Mibayataung area, Kalaw Township; Early Ordovician age. 


: Species of Armenoceras with dorsoventrally depressed cross section and deep 


septa indicating lateral diameter/depth ratios of approximately 4.3 - 5.3; 


siphuncle large with maximum diameter of connecting ring/corresponding 
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conch diameter ratios of siphuncular segments (maximum diameter of 
connecting ring/length) are 2.5 - 3.0; proximal portions of radial canals 


oblique and curved, then distally shifting straight. 


Description : Longiconic orthocones with gradual shell expansion and dorsoventrally 
depressed cross section; holotype of imperfect phragmocone attaining 60 mm 
in length and approximately 20 mm in lateral diameter (internal mold) near 
adoral end; external shell walland body chamber are not preserved in 
examined specimens. Holotype, diameters of septal foramina are 7.1 and 10.5 
mm at lateral conch diameters of 35 and 45mm, respectively, and maximum 
diameters of connecting rings are 17.5 and 22.3 mm at lateral conch diameters 
of 35 and 45 mm. Cameral deposits well developed in episeptal-mural and 
hyposeptal positions; siphuncle filled with endosiphuncular deposits except for 
vascular system, that is reticulate and differentiated into central canal, radial 
canals and perispatium; proximal portions of radial canals obliquely branching 
off from central canal and curved, then shifting straight with right angles for 
central canal; distal ends of radial canals anastomosing with perispatium near 
the most inflated portions of the connecting rings. 


Table (2) Measurements in (mm) of height and width of the chambers of Armenoceras 
Myanmarense sp. 


W 27 
H 0.4 
W/H 67.5 


W - Width of chamber 
H - Height of chamber 
W/H - Width : height of chamber 
Discussion : Armenoceras myanmarense shares several characteristics with some North 
Chinese species, namely, A. elongatum and A. manchurense both from the 
Benxi area in Liaoning, as well as A. submarginale from the Tangshan area in 
Hebei. They may form a species-group complex within the genus. Among 
these Chinese species, A. submarginale is most similar to the new species, but 
it differs in having more shallowly concave septa Armenoceras elongatum and 


A. manchurense have more depressed siphuncular segments than those of A. 
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myanmarense and in them the distal portions of the radial canals are weakly 
curved. Armenoceras chediforme was described by Kobayashi (1958) from the 
Thung Song Formation (Llanvirnian = Darriwilian, late Middle Ordovician) in 
the Thung Song area, southern Thailand. Armenoceras can be easily 
distinguished from A. chediforme in having lower form ratios of siphuncular 
segments and from A.coreanicum in having larger siphuncular diameters for 


corresponding conch sizes and longer brims. 
Age : Early Ordovician 
Conclusion 


The study area is located south-south west of Heho, Kalaw Township, Southern Shan 
State. Marine invertebrate faunas such as actinocerid cephalopod fossils are preserved in the 
Wunbye Formation, Mibayataung area. The main purpose of this research is to analysis of 
taxonomic classification. The total of three species of cephalopods are mentioned in this 
paper. Actinocerid cephalopods fauna includes; Actinoceras sp., Ordosoceras theini sp., 


Armenoceras myanmarense sp. are discovered in the study area. 


Acknowledgements 
We would like to express our sincere gratitude to Rector and Pro-Rector of West 
Yangon University, for their encouragement to carry out this paper. We are grateful to Dr. 
Than Than Sint (Professor and Head of the Department of Geology, West Yangon 
University) for a critical reading the manuscript. Thanks are also due to all for supported 


throughout this work. 


References 


Barrande, J. (1866) Syste ‘me Silurien du centre de la Bohe “me. 2. Texte Pt. 1. Cephalopodes. Charles Bellman 
(publisher), Prague and Paris, 711 p. 


Bender, F. (1983) Geology of Burma: Gebruder Borntraeger Berlin, Stutgart, P. 


Brown, J.C. & Sondhi, V.P. (1933) The Geology of the country between Kalaw and Taunggyi, southern Shan 
State, Burma: Rec. Geol. Surv. India, 67 (2):166-247. 


Chang, J. (1959) Lower Ordovician nautiloid fossils from the Tszotszyshan region, Ikechzhasmen, Inner 
Mongolia. Acta Palaeontologica, Sinica, 7, p. 259-283. (in Chinese). 


Chit Sein (1998) Systematic and stratigraphic paleontology of Silurian fossils assemblages (Graptolites) of 
Wabya, Kyauktap and Mibayataung areas, southern Shan State. (Unpublished) M.Sc., Thesis, 
Department of Geology, University of Yangon, 104 pp. 


Cuvier, G. L. C. F. D. (1797) Tableau elementaire de l'histoire naturelle des animaux. Deterville, Paris, 
xvit 710 pp., 13pls. 


Foerste, A. F., (1924) Silurian cephalopods of northern Michigan. Contributions from the Museum of 
Geology,University of Michigan, 2, p. 19-86 


Foerste, A.F., (1932) Black River and other cephalopods from Minnesota, Wisconsin, Michigan, and Ontario 
(Part 2). Denison University Bulletin.Journal of the Scientific Laboratories 28, 1-136. 


238 


Garson, M.S., Amos, B. J. & Mitchell, A.H.G. (1976) The geology of the area around Neyaungga and Ye-ngan, 
southern Shan State, Burma: Overseas Mem., Inst. Geol. Sci., 2: 1-77. 


Kaung sithu (2014) A Study on the Paleontological Aspects of Paleozoic Rocks in the Yegyanzin area, southern 
Shan State, Myanmar (Unpublished), M.Sc. Thesis, Department of Geology, Hinthada University. 


Kobayashi, T., (1940) Polydesmia, an Ordovician actinoceroid of Eastern Asia. Japanese Journal of Geology 
and Geography, 17, p. 27-44. 


Kobayashi, T. (1958) Some Ordovician fossils form the Thailand-Mayayan borderland. Japanese Journal of 
Geology and Geography, 29, p. 223-231. 


Kobayashi, T. (1977) An occurrence of Ordosoceras in Jehol, Northeast China, and a note on the 
Polydesmiidae. Transactions and Proceedings of the Palaeontological Society of Japan, New Series, 
107, p. 125-134. 


Kuhn, O. (1940) Palaozoologie in Tabellen. Fischer Verlag, Jena, 50 p. 


Kyawt Min Htay (1980) Detailed Stratigraphic and Paleontological Studies of the Lower Paleozoic Formations 
of the Kyauktap Area, Southern Shan State; (Unpublished), M.Sc. Thesis, Department of Geology, 
University of Yangon. 


Kyi Soe (1983) Paleozoic Faunal Study and Biostratigraphy of Yechanbyin-Linwe Area, Ye-ngan Township, 
southern Shan States: (Unpublished), M.Sc., Thesis, Rangoon Arts and Science University. 


Myint Lwin Thein (1972) Geology and mineral resources of the area between Bawsaing and Heho, southern 
Shan State, Burma, unpublished paper. 


Myint Lwin Thein (1973) The Lower Paleozoic strarigraphy of western part of the Southern Shan States, Burma 
- Bull. Geol. Soc. Malaysia, 6: 143-163. 


Ohn Myint (1980) Detailed stratigraphic and structural analysis of lithostratigraphic units in relationship to 
mineralization at Bawsaing area, southern Shan State: (Unpublished), M.Sc, Thesis, Rangoon Arts 
and Science University. 


Soe Thura Tun, Maung Thein, Nyunt Htay and Kyaing Sein (2014) Geological map of Myanmar, 2014. 
Myanmar Geosciences Society Scale 1:2,250,000. 


Teichert, C., (1933) Der Bau der actinoceroiden Cephalopoden. Palae-ontographica,Abteilung A, 78, p. 111- 
230. 


Teichert C. (1964) Actinoceratoidea. In Moore, R.C. (ed), Treatise on Invertebrate Paleontology, Part K, 
Mollusca 3, K190-K216 pp. 


Tin Htay Mu (1981) Silurian, Ordovician Orthids and Nautiloid Cephalopods of the Southern Shan State: 
(Unpublished), M.Sc., Thesis, Rangoon Arts and Science University. 


Troedsson G. T. (1926) On the Middle and Upper Ordovician faunas of northern Greenland. I. Cephalopods. 
Meddelelser om Grondland, 71: 1-157. 


Tyrrell, J. B., (1913) Hudson Bay exploring expedition 1912. Annual Report of the Ontario Bureau of 
Mines,Part 1, 22, p.161-209 


Ye Yint Aung (2015) An Analysis of the Biostratigraphy of the Paleozoic and Mesozoic unit in the 
Mibayataung area, Kalaw Township, Southern Shan State; (Unpublished), M.Sc. Thesis, Department 
of Geology, Hinthada University. 


Wolfart, R., U Myo Win, Saw Boiteau, U Myo Wai, U Peter U K Cung and U Thit Lwin (1984) Stratigraphy of 
western Shan Massif, Burma: Geologishes Jahrbuch, Hannover, 57: 3-92. 


